Recent astrophysical observations suggest that the value of the fine structure constant α = e 2 /(hc) may be slowly increasing with time. We study the evolution of fine structure constant in (D + 1) spacetime dimension and then show that this evolution is due to the time variation of the electric charge.
Barrow and Tipler [1] presented one among the infinite possible dimensional combinations of the four fundamental D-dimensional constants the number α
as the D-spatial dimensionless constant of nature. In this letter α D ,h, G D , c and e D are the fine structure constant in D-space, reduced Planck constant, gravitational constant in D-space dimension, the speed of light, and the electric charge in D-space dimension, respectively. For 3-space dimension, D = 3, Eq. (1) gives
where e 3 and α 3 are the electric charge and the fine structure constant in 3-space dimension and we show them by e and α respectively. We can rewrite Eq. (1) as
Time derivative of Eq. (3) takes the form
One general feature of extra-dimensional theories, such as Kaluza-Klein and string theories, is that the "true" constants of nature are defined in the full higher dimensional theory so that the effective 3+1-dimensional constants depends, among other things, on the structure and size of the extra-dimensions. Any evolution of these sizes either in time or space, would lead to a spacetime dependence of the effective 4-dimensional constants, see Ref. [2] . So α D , G D , and e D are "true" constants and we haveα D =Ġ D =ė D = 0. Also we considerċ = 0 andḣ = 0 because the speed of light and the reduced Planck constant are constant. Using Eq. (4) we havė
Recent astrophysical observations suggest that the value of the fine structure constant α = e 2 /(hc) may be slowly increasing with time. Eq.(5) tells us that the time variation of the fine structure constant is due to an increase of the electric charge and the rate of time variation of the fine structure constant is two times of the rate of time variation of the electric charge. Some recent astrophysical observations suggest that the rate of time variation of the fine structure constant is of aboutα/α ≃ 10 −16 yr −1 [3, 4] . From Eq. (5) we conclude that the time variation of the electic charge is about of 10 −16 yr −1 .
